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R esponding to mental health crises in the community has typically fallen to generic emergency response services, such as police, emergency medical services, and emergency departments. These services often do not have the knowledge and skills to respond to such crises, resulting in poor outcomes for all involved. [1] [2] [3] Our study evaluated an integrated mobile crisis service of clinicians and police officers. A previous service had offered telephone support and mobile crisis intervention from an unaccompanied mental health professional, operating only from 1 PM to 1 AM. The new integrated service offered telephone support 24 hours a day backed by teams of mental health professionals and police partners. A clinician managed all incoming calls and, if unavailable or already on a call, returned the call within 30 minutes. In the case of crisis visits, plainclothes officers accompanied the clinician, allowing the team to respond to more severe and (or) acute situations. When required, an ambulance also attended. The introduction of the integrated teams was accompanied by information for all front-line police officers on how and when to access the crisis team.
The service was a partnership between mental health services, the HRP, and the EHS (the province's ambulance service) within the Capital District. The CDHA provides adult services to 395 000 Nova Scotians, or 40% of the province's population. The IWK Health Centre provides health services for children and adolescents in Nova Scotia. Although all areas of CDHA had access to 24-hour telephone support, the integrated mobile cricis teams were only available to the part of CDHA that was covered solely by the HRP. The rest of the Capital District was covered by police officers from either the HRP or the Royal Canadian Mounted Police, who did not have access to the mobile component of the crisis team. This enabled a quasiexperimental comparison of areas with and without access to the service.
Mobile crisis services including mental health services, police, or paramedics have been widely implemented in the United States. 3, 4 However, there has been limited formal evaluation or information on their effectiveness in that country, or elsewhere. 3, 5 Uncontrolled work suggests reduced admissions in districts with such programs. 6 They are also favourably perceived both by service recipients and by police officers. 7, 8 Even without police officers, mobile crisis services can enhance the subsequent use of mental health services in people who are disadvantaged or disenfranchised, in particular people with serious and persistent mental illness and the homeless. [9] [10] [11] [12] [13] The only controlled evaluation of a service involving police and mental health clinicians was a small retrospective US study, not a controlled before-and-after design. This showed that the crisis team led to fewer subsequent admissions, as well as greater police and consumer satisfaction over 3 months. 2 However, the generalizability of these decade-old data to Canada is unknown.
Methods

Mixed Methods: Rationale
We evaluated the impact of the MHMCT 1 and 2 years after implementation in June 2006. We assessed the effectiveness of the MHMCT using a controlled before and after design to compare the intervention area with a similar control area without access to such a service.
We used a mixed-methods approach to assess changes in the following areas: availability; accessibility; efficiency; service recipient and staff satisfaction with the service including health, police, and ambulance services; and collaborative working relations. Information was collected through existing health, police, and EHS databases. We also compared health service use in the intervention and control areas using the linkable provincial administrative databases held by the PHRU of Dalhousie University.
Quantitative data were supplemented with qualitative analyses of interviews with key informants and focus groups conducted 2 years apart in the first 6 months (Cycle 1), and last 6 months (Cycle 2), of the project. We particularly relied on focus groups as they allow participants to reflect on each other's opinions and encourage engagement and the formulation of new ideas.
14 This, in turn, can enhance data quality. 15 By combining large-scale quantitative methods with small-scale qualitative methods, mixed-methods studies can determine both general and specific factors that contributed to the outcomes under investigation.
16,17
Quantitative Data
We measured changes in availability, accessibility, and efficiency associated with the introduction of the enhanced service. We used the following variables: number of calls to the 24-hour telephone line, number of mental health calls to the police, number of crisis visits, and the call-to-door time for the integrated team. Where appropriate, we assessed significance using the Student t test. We compared the intervention and control areas in terms of police time on-scene, rather than response time, because the control area was more rural in nature, potentially increasing travel times. As before, we used the Student t test to compare intervention and control areas.
We had intended to compare differences in health service use between the intervention and control areas in terms of admissions and emergency department visits. Unfortunately, the implementation of the enhanced service overlapped with the introduction of the Involuntary Psychiatric Treatment Act, 18 which broadened the criteria for involuntary assessments and admissions. We therefore only compared outpatient visits between the intervention and control groups as this indicator was least affected by changes to the legislation.
Qualitative Data
We collected information on acceptability, availability, and satisfaction in separate focus groups of service recipients, family, front-line workers, and referral sources at baseline and 2 years after the introduction of the enhanced service. These focus groups were supplemented with key informant interviews.
We used purposive sampling to maximize the variation of information provided. Unlike random sampling, study participants were therefore selected according to their capacity to provide data relevant to the phenomenon of interest, and to further inform the emerging theory. 17, [19] [20] [21] For the focus groups, service recipients and their family or friends were recruited through community and mental health clinics, bulletin boards, peer support clubhouses, patient support groups, the Schizophrenia Society of Nova Scotia, local shelters, and advertisements in 2 local newspapers. Police and health staff were recruited by word of mouth and email invitations.
In terms of the key informant interviews, the MHMCT management team suggested service providers and nongovernment organizations with sufficient exposure to the MHMCT to provide informed feedback on the service before and after service enhancement. These organizations were as follows: the Canadian Mental Health Association, the main mental health outpatient department for the Capital District, the Healthy Minds Cooperative, the main children's hospital (IWK Health Centre), EHS, and 4 homeless shelters.
Participants were asked to recount their experiences of integrated mental health teams as service recipients, friends, families, or staff. Emerging themes were explored in further interviews, re-analyzed and further developed in an iterative process until saturation was achieved. All focus groups and interviews were audiotaped and fully transcribed for analysis.
In qualitative research, reliability and validity are assessed by establishing the trustworthiness of the data. 14, 15 To ensure that our qualitative results and interpretations were accurate and representative, we presented the results to the entire research team, which included representatives from each of the service's partners, as a form of member checking. In addition, 2 members of the research team independently reviewed the qualitative themes and then met to discuss discrepancies until a consensus was reached.
In addition to ensuring saturation and member checking, other trustworthiness strategies included multiple methods (focus groups and individual interviews) and data sources (service recipients, families, health service staff, police officers, and EHS staff) to capture varying perspectives and ensure triangulation. Further methods included peer debriefing (to improve credibility), thick description (to explain context), and reflexivity (interpreting our findings in the light of how we, as researchers, and the research process, may have shaped the collected data, including the role of prior assumptions and experience).
We analyzed in-depth interview data, along with participant observations, and commentary from document reviews using components of both thematic analysis 22, 23 and grounded theory.
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Results
Quantitative Data
As previously stated, we assessed availability and accessibility by contacts with the crisis team and mental health calls to the police. We measured efficiency by the call-to-door time for integrated team visits, and time on the scene for the police service on all mental health calls with and without the integrated team.
In the 12 months before the enhanced service, the crisis team responded to 464 people. This rose to 1414 people in the first year of the enhanced service, and 1666 in the second year. Over the 3 years, about 80% (n = 2828) were new to the service.
Contacts rose from 2783 in the year before the enhanced service, to 5911 in the first year, and 7558 in the second. Ninety-two percent were by telephone, while the remaining contacts were mobile crisis interventions. The number of mobile crisis interventions showed a particularly sharp increase, trebling from 162 visits in the year before the introduction of the integrated team of mental health staff and police officers, to 480 in the year after, and 613 in the year after that (total n = 1093). This was reflected in the number of mental health calls for police attendance in the intervention area (Table 1) .
We had information on call-to-door time for 724 of the 1093 mobile crisis visits (66%) in the 2 years of the integrated service. In spite of the increase in the number of mobile visits, the call-to-door time halved in the 2 years of operation of the service, this being statistically significant (Table 1) . Similarly, the time on-scene for police officers on mental health calls in the intervention area fell significantly each year after the introduction of the enhanced service (Table 1) . This was in spite of the increase in the number of such calls (Table 1) . Among these calls, 1534 out of 3123 were for suicidal ideation (49%), while the remainder were for other mental health crises. The reduction in time on-scene was most marked for mental health calls, while that for suicidal ideation remained unchanged (154, 158, and 145 minutes, respectively). By the second year, the time on-scene for all calls was significantly less for the HRP officers, compared with police officers without access to the service ( Table 1 ).
The MHMCT also collected GAF scores following the introduction of the integrated team. Information was available on 318 of the 1093 mobile visits (32%). The mean GAF (and median) was 52 (SD 17.7), which represents moderate symptoms or difficulty in social, occupational, or school functioning.
We also measured outpatient attendance over the subsequent 12 months for people who received mobile crisis visits using the province's administrative data. Because of the delay associated with using administrative data, we were only able to do this for the first year of the service. Among the 480 who received a mobile intervention in that year, 295 cases contained sufficient data to allow data linkage (61%). We matched these subjects with an equal number of control subjects who lived within the part of the Capital District without access to the mobile crisis team. Control subjects were matched with subjects by sex, primary psychiatric diagnosis, and age (SD 2 years). Subjects and control subjects had 8380 outpatient visits in the year before the integrated service, and 8523 in the year afterwards. We used multiple regression to control for factors not included in the matching process, such as the average household income quartile (derived from census data of their post code of residence) and mental health service use. After adjusting for confounders, people who had been in contact with the service (n = 295) showed greater engagement than control subjects as measured by outpatient contacts (b = 1.3, c 2 = 92.7, df = 1, P < 0.001).
Qualitative Data
In both cycles, focus groups were completed with service recipients of the MHMCT, 1 focus group with family or friends, and 1 focus group each of MHMCT staff and HRP officers. These were supplemented by 10 key informant interviews. EHS and the shelter operators participated in focus groups in Cycle 1, and in key informant interviews in the second. Table 2 shows the number participating in each focus group from both cycles.
The main themes mirrored those of the quantitative data. For service recipients these were availability, accessibility, and satisfaction with the service. This included how the service had been helpful, how the service could be improved, and how the service could expand to better meet their needs.
In terms of what people found helpful about the service, there were several persistent themes across cycles. Most prominent were having someone to talk to, obtaining advice and support, and facilitating referral. In terms of availability and accessibility, participants had many positive things to say about the service including that they offered help to everyone, not just people with a fixed address.
I think it is an essential service and I would love to see it expand even further. (Key informant interviewee)
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The I believe a lot of people on the street don't have access to services like individuals that are housed; so homeless individuals don't have the same access to service ... and I think this is a key factor in, you know, in making that connection ... It's the beginning stages of getting them onto, you know, a more stable environment and supporting them with the choices that they make. (Key informant interviewee)
Participants in both cycles of focus groups and key informant interviews felt that a 30-minute call back for telephone interventions was reasonable and few reported having to wait longer than 30 minutes. For mobile interventions, participants wanted greater availability and timeliness of response.
Participants were also asked about how they first heard about the MHMCT. Sources included hospitals, family doctors, advertisements in the telephone directory, and the CDHA website. In Cycle 2, referral from a front-line police officer was also mentioned.
Other positive changes included greater accessibility on the telephone, better understanding of mental health issues by police officers, and improved partnering on-scene.
In terms of partnerships, MHMCT staff and HRP officers all spoke positively about their abilities to act as a team on-scene. The main criticism voiced by HRP officers in both cycles was the perceived unavailability of the team to respond to their calls. The partnership with EHS showed less improvement from Cycle 1 to Cycle 2, but when the teams had collaborated on-scene, all felt that the teams worked well together. This marked a definite improvement from the first cycle of focus groups.
Discussion
To our knowledge, this is the first controlled before-and-after evaluation of an integrated mental health crisis services using mixed methods. Our paper's methodology is consistent with recommendations of the Cochrane Effective Practice and Organisation of Care Group of the Cochrane Collaboration for the conduct of quasiexperimental studies. 24 These include contemporaneous data collection and the use of appropriate control groups. Focus groups and key informant interviews were added to the quantitative data because they encourage participants to discuss how local settings influence access to, and use of, mental health services for people in crises.
As in previous uncontrolled studies, we were able to show advantages to both service recipients and police services. [6] [7] [8] The weakness of uncontrolled designs is the difficulty in determining the reason for any change in outcome. Aside from the effect of the intervention, other possible explanations include regression to the mean, other treatment, life events, or changes in social circumstances. These often overestimate the effect of the intervention of interest.
Our controlled before-and-after study shows that the integrated service was associated with increased use by service recipients, families, and service partners. Importantly, the service reached many people who did not have previous MHMCT contacts, and met the needs of people with at least moderate levels of symptomatology as shown by the GAF scores. In spite of increased service use, time spent onscene by police officers in the intervention area and call-todoor times of the mobile crisis teams were reduced. At year 2, the time spent on-scene by police (136 minutes) was significantly lower than in the control area (165 minutes). After adjusting for confounders, patients who had been in contact with the service (n = 295) showed greater engagement than control subjects, as demonstrated by increased outpatient contacts, and this mirrors findings from mobile crisis services without police officers. [9] [10] [11] [12] [13] These improvements in service data were supported by the qualitative results of the focus groups and interviews.
There are several limitations to this study. In terms of the quantitative data, we were unable to measure the effects on health service use between the intervention and control for admissions and emergency department visits because of the concurrent introduction of the new mental health act in Nova Scotia, which broadened the criteria for involuntary admissions. We were thus restricted to comparing outpatient visits between the intervention and control groups as this indicator was least affected by changes to the legislation. Even for this indicator, we were only able to obtain health service data on the 61% of service recipients who provided their health card number (or name and date of birth). Similarly, we had information on call-to-door time for only 66% of mobile visits in the 2 years of the integrated service, this being especially a problem in the first year. We relied on routinely collected health and police administrative data for the quantitative analyses, which are subject to recording bias. Because there were only 2 clusters (1 intervention, compared with 1 control area, within the Capital District), we were unable to do a hierarchical analysis. However, we adjusted for the available characteristics that we thought could be significantly different between the areas. In addition, given the level of significance (P < 0.001), the service likely made a contribution to the observed difference between intervention and control areas beyond any uncontrolled differences between the areas.
Although qualitative findings can add more depth and insight to quantitative findings, they may not be generalizable to the larger population. Additionally, the number of questions is limited and the response time restrained to ensure everyone gets a chance to be heard. There may be dominant participants and people with a minority perspective may be less likely to share their opinions. Although a research worker independent of the MHMCT collected the qualitative data, respondents may have been inadvertently influenced into giving a more positive view of the service, or that this affected our interpretation of the data.
Replication of this study in other jurisdictions is indicated, adding indicators such as hospital admissions. In the meantime, our findings may have implications for similar services. There are various police mental health response models that can be classified as follows 25 : police-based specialized police models; police-based specialized mental health models; and mental health-based specialized mental health models.
Generally, services in Canada, such as the one described in our paper, have adopted the latter model. 1, 26, 27 In this model, police officers work within the mental health crisis intervention team and respond to calls in an unmarked police car. 26 For instance, Car 87 teams a Vancouver police constable with a registered nurse or psychiatric nurse to provide on-site assessments and intervention for people with psychiatric problems. 27 Services in the United States are more diverse and generally more police-based. 2, [28] [29] [30] Irrespective of the model, the core elements include police training, collaboration between police and mental health services, and an expanded role for law enforcement officers. Success is underpinned by 2 factors: the existence of a psychiatric service with a no-refusal policy for police referrals; and a broad acceptance by police that mental health response is a core element of the police role. [28] [29] [30] [31] In conclusion, partnerships between the police department and mental health system can improve collaboration, efficiency, and the treatment of people with mental illness. The enhanced service has now been expanded to all areas of Capital Health. Méthodes : Nous avons utilisé des méthodes mixtes englobant : une comparaison quantitative contrôlée, avant et après, de la zone d'intervention avec une zone témoin sans accès à un tel service, pendant 1 an avant et 2 ans après la mise en oeuvre du programme, et des évaluations qualitatives des opinions des bénéficiaires du service, des familles, des policiers, et des employés de la santé au départ et 2 ans après.
Résultats : Le service intégré a entraîné une utilisation accrue par les personnes en crise, les familles, et les partenaires du service (par exemple, de 464 à 1666 bénéficiaires du service par année). Malgré l'utilisation accrue du service, le temps passé sur les lieux ainsi que le temps entre l'appel et l'arrivée sur les lieux ont diminué. À l'an 2, le temps passé sur les lieux par la police (136 minutes) était significativement inférieur à celui de la zone témoin (165 minutes) (test t de Student = 3,4; dl = 1649; P < 0,001). Après ajustement pour variables confusionnelles, les personnes vues par l'équipe intégrée (n = 295) présentaient une meilleure participation que les sujets témoins, comme il a été mesuré par les visites des patients externes (b = 1,3; c 2 = 92,7; dl = 1; P < 0,001). Les résultats des données du service étaient appuyés par les résultats qualitatifs des groupes de discussion et des entrevues.
Conclusions :
Les partenariats entre le service de police et le système de santé mentale peuvent améliorer la collaboration, l'efficacité, et le traitement des personnes souffrant de maladie mentale.
